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ABSTRACT

Purchases of "away-from-home" food--such as in a restaurant--rise faster
than "at-home" food purchases as household income rises. But, increases in
household size cause away-from-home food purchases to decline while at-home
food purchases increase. Expenditure elasticities, measuring these effects,
are estimated for 109 food and 8 nonfood categories. Households allocate

a greater share of their at-home food dollar to bakery products, beef and
veal, and fruits and vegetables as income increases. Study is based on data
from Bureau of Labor Statistics 1972-73 Consumer Expenditure Diary Survey.
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SUMMARY

Increases in consumer income spur food spending, with expenditures for food
eaten away from home rising faster than purchases of food to be prepared at
home. At-home food expenditures climb as household size grows, but away-
from-home food purchases decline. More than 70 percent of the average food
budget is spent for food for home use.

This study measures the impacts of changes in income and household size on
the purchases of 117 items, including 109 food groups. Each of these impacts
is expressed in terms of an elasticity, which measures the percentage change
in expenditures generated by a l-percent change in either income or
household size.

The expenditure elasticity associated with income for all types of food,
whether eaten out or prepared at home, is about 0.36. This means that a
10-percent increase in household income produces a 3.6-percent increase in
food expenditures. This breaks down to an 8.5-percent increase in spending
for away-from-home food purchases, but only a 1l.7-percent increase in at-home
food purchases. '

The household-size elasticity for food at home is about 0.66 compared to
about -0.06 for away-from-home food purchases. This indicates that, given
the same income, larger households spend much more for at-home food, but
less on food away from home, than smaller households.

As income climbs, the proportion of the at-home food budget spent on such
products as pork, cereals and cereal products, poultry, dairy products, and
fats and oils declines. But, households allocate a greater share of their
at-home food dollar to bakery products, beef and veal, and fruits and
vegetables as income increases.

Expenditures for cereal and bakery products accounted for about 12 percent of
all at-home food purchases during the study period. Beef and veal accounted
for 14 percent; pork, 9 percent; dairy products, 14 percent; fruits and
vegetables, 14 percent; and fats and oils, 3 percent. Nonalcoholic beverages
accounted for 7 percent of the at-home food purchases.
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Household Expenditure Patterns in the United States

Larry E. Salathe

INTRODUCTION

Contemporary economic literature contains a number of studies reporting
demand or expenditure functions for a single commodity or for a few selected
commodity groups. But few studies have reported expenditure functions--a
measurement of buyers' response to changes in socioeconomic and demographic
factors--for a large number of commodity groups. Expenditure functions,
measuring the relationship between household purchases, income, and house-
hold size, are estimated in this report for 109 food commodity groups and

8 nonfood expenditure categories.

The expenditure functions isolate the effects of income and household size
on household purchases. These effects are summarized by using the expendi-
ture functions to calculate income and household-size elasticities. These
elasticities measure the percentage change in household purchases associated
with a l-percent change in income or household size.

Such information can be used by economists and policymakers to evaluate the
impact of Government policies and programs, especially those affecting
household income such as food stamps and other welfare programs, on household
purchasing patterns. Food marketers, commodity specialists, and Government
policymakers can use this information in making projections of consumer food
demand.

THE MODEL

Various functional forms have been suggested to describe household purchasing
behavior. But, no single form has won general acceptance. In the current
analysis, a quadratic function was selected as the hypothesized form of the
expenditure function.

Many functional forms, including the quadratic, are capable of estimating
the relationship between income and household food expenditures. When these
other functional forms were compared with the quadratic, the quadratic form



more accurately described actual household food purchasing behavior (3). 1/
In addition, the quadratic form possesses properties suggested by demand
theory (2).

This report hypothesizes that household purchases are related to income and
household size. The influence of other socioeconomic and demographic factors,
such as race, location of residence, age, and education, on household expendi-
ture behavior are not examined. Therefore, the expenditure functions and
elasticities here represent national averages and may not accurately reflect
spending behavior of specific socioeconomic or demographic groups within the
U.S. population.

The mathematical form of the quadratic function is:

Y, + ALY 2 + A, N + A N 2 + A..Y. N
i i i i i

(1) Egp = Agy + ALY T A 3iMh t 441N 51 h'h

ih 0 1
where Ei is expenditure on the itht ommodity by the hth household, Y, is

h hous%hold's income, N, is the h  household's size, and the Aj., R T

A.., A ., A ., and A_, are coefficients that measure the response of hoiisehold
pur¥chases to changes in household size and income. Elasticities implied by
equation (1) can be computed to summarize the effects of changes in income

and household size on household food purchases.

Income Elasticity

Income elasticity measures the percentage change in expenditure (E,,)

. . i%.
associated with a l-percent change in income (Yh). Based upon equation (1),
the income elasticity (nih) is given by:

aEih . Yh (A i + 2A,.Y, + A

2 0. = _ % 21" * A5i"n)Tn
2, " 'h Ein Eih

where 3Y is the partial derivative of E b with respect to Y. . This equation

implies that the value of the income elasilcity depends upon %he expenditure

level, income, and household size. In this study, the levels used for these

variables in calculating the income (and household-size) elasticity are the

sample means. A positive income elasticity indicates that an increase in

household income is associated with an increase in household purchases for

the item in question. A negative income elasticity indicates household pur-

chases decline as household income increases. The larger the magnitude of

the income elasticity, the more responsive--either negatively or positively--

household purchases are to changes in household income.

Household-Size Elasticity

The household-size elasticity is defined as the rate of change in expenditure
relative to the rate of change in family size. By applying this definition
to equation (1), the household-size elasticity can be derived:

aEih Nh ) (A3i + 2A4iNh + A
Ny Eyp Ein

5i'n)Yh

(3) 84y =

1/ Numbers in parentheses refer to items in References section.
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A negative (positive) household-size elasticity indicates that an increase in
household size is associated with lower (higher) household purchases of the
item in question. The larger the magnitude of the household-size elasticity,
the more responsive-—-either positively or negatively--household purchases are
to changes in household size.

THE DATA

The 1972-73 Bureau of Labor Statistics (BLS) Consumer Expenditure Diary
Survey (CEDS) is the source of data for this study. These data--gathered in
two 12-month surveys--are the most current and comprehensive available on
household purchases. 2/

Data from each survey provide a 'snapshot'" of an individual household's
purchases at a point in time. In order to test whether rising prices have

an effect on the income and household-size elasticities, each 1l2-month survey
is used to estimate the income and household-size elasticities. Comparing
the elasticities from each survey period provides an indication of the
stability of these elasticities during periods of rapid price inflation. 3/

Before analyzing the CEDS data, individual household expenditure records
were examined to determine if the CEDS-recorded, 2-week expenditures accu-
rately reflected normal purchase patterns. Examination of individual house-
hold expenditure records revealed that about 60 households in each of the

two 12-month survey periods had recorded large expenditures for food relative
to their before-tax income. A detailed description of these households is
presented in (1). These households were eliminated from the total sample
since their expenditures did not seem to represent their normal purchasing
patterns.

To protect identity of households participating in the CEDS, BLS did not
release income information for households with before-tax incomes under
$2,000, many of which represented food stamp participants. 4/ Therefore,
such data are not available to help measure the impact of food stamp use on
household purchase decisions. Excluding food stamp participants from the
total reported sample should not bias results presented here, since food
stamp households comprised less than 6 percent of all households in the
CEDS. 5/

Table 1 gives average weekly household expenditures and the proportion of
total at-home food purchases accounted for by each at-home food category.
Data presented in the table relate to an average of 3.0l people in the house-
hold in the first 12-month survey period and 2.93 in the second; average

2/ See (4) for an indepth discussion of how CEDS data were collected.

3/ During the two 12-month survey periods, the Consumer Price Index for
all items increased by about 18 percent; the CPI for food increased by about
31 percent.

4/ At the time of the writing of this report, BLS was preparing to release
these income data.

5/ Eliminating food stamp participants from the total first-year sample
was impossible since BLS did not collect data on food stamp participation
in the first survey year.



household before-tax income was $202.85 per week in the first period and
$224.67 in the second. Principal findings are:

(1) In the first CEDS survey, at-home food purchases accounted
for 73.3 percent of total weekly food purchases. This
declined slightly to 73.1 in the second survey period.

(2) Cereal and bakery product purchases accounted for about
12 percent of at-home food purchases, the bulk of which
went to bakery products.

(3) Beef and veal accounted for about 14 percent of at-home
food expenditures; pork purchases averaged about 9 percent.

(4) Dairy purchases averaged about 14 percent of all weekly
at-home food purchases; about 42 percent of dairy purchases
were for fresh whole milk.

(5) Fruit and vegetable expenditures averaged about 14.5 percent
of at-home food purchases; fresh products comprised 56
percent of these purchases.

(6) Nonalcoholic beverages accounted for about 7.5 percent of
at-home food purchases, over half of it for carbonated
drinks.

(7) Food away from home averaged about $9.13 per week. Lunch,
dinner, and supper accounted for about 72 percent of food-
away-from-home purchases, while snacks made up 18 percent
of all such purchases.

(8) Households spent an average of about 15 percent of their
before-tax income on food.

RESULTS

Estimated expenditure functions and household-size and income elasticities
for the 109 food items and 8 nonfood groups are presented in tables 2 and 3.
The expenditure functions were estimated by ordinary least squares
regression.

Some differences exist between the estimated expenditure functions and
elasticities between the two survey periods. However, for most food and
nonfood groups, the income and household-size elasticities are quite similar,
suggesting that these elasticities remain stable even during periods of high
inflation.

Food Purchases

The estimated income elasticity for total food was about 0.36 (tables 2 and 3).
This means that a 1l0-percent increase in household income was associated
with a 3.6-percent increase in food expenditures, assuming no influence of



other factors. Similarly, a 1l0-percent increase in household income was
associated with a 1.7-percent increase in at-home food purchases, but a much
larger 8.5-percent increase in away-from-home food purchases.

The estimated household-size elasticity for food at home was between 0.66 and
0.67, while the same elasticity for food away from home ranged from -0.06 to
-0.08. This indicates that, given the same income, larger households spend
more for at-home food, but less on food away from home than smaller
households.

Cereals and Cereal Products

For both survey periods, the income elasticity for cereals and cereal products
was negative, indicating that high-income households spent less on these
products than their low-income counterparts. Of the three food groups in this
category, purchases of flour and prepared flour mixes declined the most on a
percentage basis as household income increased. A 1l0-percent increase in
household income was associated with a 1l.5-percent decrease in household pur-
chases of rice, pasta, and cornmeal. Household purchases of cereals and
cereal products were very responsive to increases in household size. The
household-size elasticity was greater than 0.93 in both survey years.

Bakery Products

The type of bakery products purchased changed with household income. For
example, low-income households spent more on white bread, but less on other
bakery products than their high-income counterparts. Except for bread, pur-
chases of bakery products were quite responsive to income. For example, the
income elasticity for fresh sweetrolls,coffeecake, and doughnuts in the
first survey was 0.32, which means that a 10-percent increase in income was
associated with a 3.2-percent increase in household purchases of these
products.

Meats, Poultry, Eggs, and Fish

While the estimated income elasticity for total meats was 0.23, the elastici-
ties for various types and cuts of meats differed substantially. Results
generally indicate that the more expensive meat cuts had higher income elasti-
cities, but lower household-size elasticities. Expenditures on beef and veal
were more responsive to changes in household income than were expenditures

for pork, poultry, or fish.

In both survey years, the income elasticity for poultry was positive, but less
than 0.10, indicating that poultry purchases were quite unresponsive to changes
in household income. High-income households spent less on fresh whole chickens
and eggs, but more on chicken parts, turkey, and other poultry than their
low-income counterparts.

Household purchases of fish were quite responsive to household income and size.
In the first survey, a 1l0-percent increase in household income was associated
with a 3.6-percent increase in fish purchases, while a 10-percent increase in
household size was associated with a 4.3-percent increase in fish purchases.



Dairy Products

Household purchases of fresh milk products were only slightly responsive to
changes in income, but very responsive to changes in household size. However,
processed dairy product purchases were considerably more responsive to income.
An increase in household income was associated with a slight decline in
purchases of fresh whole milk in both survey years.

Fruits and Vegetables

Household purchases of fresh apples were more responsive to changes in income
than were household purchases of bananas or oranges. High-income households
spent less on white potatoes, but more on other fresh vegetables than low-
income households. Purchases of frozen fruit juices were more responsive to
changes in income and household size than purchases of other fruit juices and
purchases of canned and dried fruits. Purchases of canned and dried vegetables
were not responsive to income changes.

Sugar and Sweets

Households with high incomes spent less on sugar but more on candy, chewing
gum, and other sweets than low-income households.

Fats and Oils

Purchases of foods in this group were generally unresponsive to changes in
income. None of the commodities in this group had an income elasticity greater
than 0.13 in the second survey. But, purchases of these foods were very
responsive to changes in household size.

Nonalcoholic Beverages

Household purchases of cola drinks were more responsive to household size and
less responsive to income than purchases of other carbonated drinks. High-
income households spent less on instant coffee but more on roasted coffee than
low-income households.

Miscellaneous Prepared Foods

The estimated income elasticity for items in this category--such as baby food,
seasonings, and snack foods--was about 0.21. Snack foods had the highest
income elasticity. The income elasticity for baby, junior, and toddler foods
was negative.

Food-Away-From-Home

High-income households spent more on away-from-home food than low-income
households. But when income was held constant, large households tended to
spend less on away-from-home food than small households. However, expenditures
on away-from-home snacks increased with household size. Expenditures on school
lunch and breakfast were moderately responsive to changes in income and very
responsive to changes in household size.



Nonfood Purchases

The income elasticities for alcoholic beverages, personal care products,
housekeeping supplies, gasoline, motor oil, and coolants were higher than those
for total food; however, their household size elasticities were lower. Gas,
electricity, and other fuels; tobacco and smoking supplies; and nonprescription
drugs and medical supplies had income elasticities only slightly different than
for total food.
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